Enhancement of ganoderic acid production by constitutively expressing Vitreoscilla hemoglobin gene in Ganoderma lucidum.
The Vitreoscilla hemoglobin (VHb) gene was expressed in Ganoderma lucidum to enhance antitumor ganoderic acid (GA) production. The effects of VHb expression on the accumulation of GAs and lanosterol (intermediate) and the transcription of GA biosynthesis genes were also investigated. In VHb-expressing G. lucidum, the maximum concentrations of four individual GAs (GA-S, GA-T, GA-Mk and GA-Me) were 19.1±1.8, 34.6±2.1, 191.5±13.1 and 45.2±2.8μg/100mg dry weight, respectively, which were 1.4-, 2.2, 1.9- and 2.0-fold higher than those obtained in the wild-type strain. Moreover, the maximum lanosterol concentration in the strain expressing VHb was 1.28-fold lower than that in the wild-type strain. The transcription levels of 3-hydroxy-3-methylglutaryl coenzyme A reductase, squalene synthase, and lanosterol synthase genes were up-regulated by 1.6-, 1.5-, and 1.6-fold, respectively, in the strain expressing VHb. This work is beneficial in developing an efficient fermentation process for the hyperproduction of GAs.